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•  Compoktions",  U.S.  Patent  #4,086,232  (1978) 

3  •  J  F  Wolfe  B.  H.  Loo  and  F.  E.  Arnold,  "Thermally  Stable  Rod-Like 
Polymers i  Synthesis  of  an  All-Para  Poly(benzobisthiazole)  ,  Presented  at 
thi^76th  National  Meeting  of  the  American  Chemical  Society,  Miami  Beach*  FL, 
Polyiaer  Preprints,  19 >  (2)  1  (1978) 

/  ■  A  Tr  M  T  Gehatia  and  D.  R.  Wiff,  "Morphological  and  Physical 

p;ope«rM£4«rior'solvent  Ca«  Films  o£  Poly-2,5(6)  Benzimidazole".  Polymer 
Engineering  and'  Sci,  Vol  18,  No.  3  (1978) 

s  j'  F  Wolfe  B.  H.  Loo,  and  F.  E.  Arnold,  "Structural  Modification  of  Rod- 
Like  Aromtic  Polymers",  Accepted  for  presentation  at  the  177th  National 

•  Meeting  American  Chemical  Society,  Symposium  on  Anisotropic  Solutions  and 

Melts  (1979) 

fi  T  F  Helminiak  "Air  Force  Order  Polymer  Research  Program:  An  Overview", 
i^cepied'lofpresLLtlon  at  the  177th  National  Meeting  American  Chemical  Society, 
•Symposium  on  Aerospace  Materials,  (1979) 

7.  F.  L.  Hedherg  and  F.  E.  Arnold.  "Ethynyl  Substituted 

Compositions  and  Method  of  Synthesis,  "U.S.  Patent  Appl.  SN(736.288  (1978) 
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Additional  Publications 


1.  AFML-TR~ 78-63,  G.  F.  L,  Ehlers,  "Isothermal  Weight  Loss  and  Life  Expectancy 
Curves  of  Polymers  in  Air",  (August  1978). 

2.  AFML-TR-78-64,  G.  F.  L.  Ehlers,  "Thermogravimetric  Analysis  of  Polymers 
in  Air",  (August  1978). 

3.  AFML-TR-78-197 ,  J.  F.  Wolfe  and  F.  E.  Arnold,  "Synthesis  and  Properties 
of  Rodlike  Aromatic  Heterocyclic  Polymers:  Phenylated  Para-Terphenylene- 
Polybenzobisoxazoles",  (December  1978). 

4.  AFML-TR-79-4065,  K.  S.  Y.  Lau  and  F.  E.  Arnold,  "Potential  Chemical  Systems 
for  Intramolecular  Cycloaddition  Cures",  (March  1979). 

5.  G.  A.  Loughran,  A.  Wereta  and  F.  E.  Arnold,  "Reactive  Plasticizers  for 
Thermoplastic  Polysulfone  Resins",  U.  S,  Patent  4,108,926  (August  1978). 

6.  G.  A,  Loughran,  A.  Wereta  and  F.  E.  Arnold,  "4,4'-Bis(3-ethynylphenoxy) 
diphenyl  Sulfone",  U.  S.  Patent  4,131,625  (December  1978). 

7.  J.  F.  Wolfe  and  F.  E.  Arnold,  "p-Terphenylene  Dicarboxylic  Acids  and  Their 
Synthesis",  U.  S.  Patent  4,131,748  (December  1978). 

8.  J.  F.  Wolfe  and  F.  E.  Arnold,  "Phenylated  Aromatic  Heterocyclic  Polymers", 
U.  S.  Patent  4,108,835  (August  1978). 

9.  F.  L.  Hedberg  and  F.  E.  Arnold,  "Acetylene  Terminated  Zuinoxallne  Com¬ 
positions  and  Product  Prepared  Thereby",  0.  S.  Patent  4,147,868  (April  1979). 

10.  B.  A.  Reinhardt  and  F.  E.  Arnold,  "Synthesis  and  Properties  of  Conjugated 
Enyne  Polysulfones",  Polymer  Preprints,  20,  (1),  211  (1979). 

11.  J,  F,  Wolfe,  B.  H,  Loo  and  F.  E.  Arnold,  "Synthesis  of  All-Para  Polybenzo- 
bisthiazoles:  Structural  Modifications  of  Rod-Like  Aromatic  Polymers",  Polymer 
Preprints,  W,  (1),  82  (1979). 

12.  F.  L.  Hedberg,  "An  Acetylene  Substituted  Quinoxallne  with  Simultaneous 
Thermosetting  and  Intramolecular  Cycloaddition  Postcure  Capability",  Petroleum 
Chemistry  Preprints,  ^  (1),  258  (1979). 

13.  T.  E.  Helmlnlak,  "The  Air  Force  Ordered  Polymers  Research  Program;  An 
Overview",  Organic  Coatings  and  Plastics  Chemistry  Preprints,  Vol  40,  2,  475 
(1979). 
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1980 


PimT.ICATIONS.  PATENTS.  TECHNICAT.  REPORTS  AND  PRESENTATIONS  FOR  PAST  YE^ 

^  WUD  //43 

1  F  E  Arnold  "Aromatic  Heterocyclic  Polymers  for  High  Modulus  Materials," 

S;anfL  Ch“  Chemical  and  Engineering  Indus^ial  Affi  rates  Symposrum  on 

Exotic  Materials,  Stanford  University,  Stanford,  CA  (June  ly/y; 

2  F.  L.  Hedberg  and  F.  E.  Arnold,  "Ethynyl-Substituted  Bis-Naphthalimides," 
u!  S.  ktent,  4,151,358  (April  1979). 

3.  w. 

5:nifBi«Marou'"  'prLeited  at  the  American  Crystallcgraphlc  Association. 

Boston,  MA  (August  1979). 

BlsCA-b-BtWph^no^y^'pS^yllS^l^^^^ 

Phenyl  Sulfone,"  Polymer  Preprints,  ^,-(2),  375  (iy  7- 

AT  T  PoTHfarb  "The  Kinetics  and  Mechanism  of 

5.  J.  M.  Pickard,  E.  G.  Jones  and  .  . *  -g  .  [_p^enoxy)  Phenyl  Sulfone," 
the  Bulk  Thermal  Polymerization  of  Bis  4-(3  Ethynyl  ir-nen  y^ 

Polymer  Preprints,  ^  (2),  370  (1979). 

.  j.-  j  T?  w  Ar-nnld  "Aromatic  Enyne  Compounds 

6.  F.  L  Hedherg.  "f (^ly  WTpt! 

and  Their  Synthesis,  U.  S.  Patent  ^t,!  ,  v 

.  T.  TP  A  ■  ..-.I  A  n A Y«4--f  f.!.!  ated  Para— Ordered  Aromatic 
|;tero;yclirm;n:;s'co“fD“hen;xy;enscne  Sttuctutes.”  Patent  Application 
SN  069,476  (1979). 

j  T.  17  "Naw  Acetylene  -  Terminated  Phenylquinoxaline 

8.  F.  L.  Hedberg  and  F.  E.  Arnold,  New  Acetylene  ^ 

Oligomers,"  Journal  of  Applied  Poly.  Sci.,  24,  (3), 

_  T  T  T  Goidfarb  "Torsion  Impregnated  Cloth  Analysis  (TICA) : 

M;cL5^:irehI;/o;;i  «i  UP  -ed  Bpony  Kesins."  Otganic  Coattngs  and 

Plastics  Chem.  Preprints,  (2),  393  7* 

10.  AFML-TR-79-41g4.  M.  W.  Wellnan  «;  «'  tfS^Je^icyhnoSL^S^kS'"'’ 

"Model  Compound  Studies  of  °g  ^  gs  of  2,6-Diphenylbenzo-(l,2-d: 

Part  I:  The  Crystal  and  Molecular  Structur  ,  5)Bisoxazole",  (1980). 

4,5_dl)  Bisthiozole  and  2,6-Diphenylbenzo  (1,2  cl.  5,^  a  ; 

A  “I  A  ’’Arfifvlene  Terminated  Matrix  and  Adhesive 

11.  B.  A.  Reinhardt  and  F.  E.  Arnol  ,  a.  -  “  cm  504  (1979). 

**  TT  8  Patent  Application  SN  0oo,jU4 
Oligomeric  Compositions,  U.  b.  rarenu 

2;ti*-a*;Atri;ri:fin!;''i.Tplh:rAppU:at^ 
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U.  ..  ..  »1«.  E.  ..  SolosM  B  A  RelnEa.a.  and  I  .  Coia^^  "A  Co.p«ison 

SSjnXsdead  So^cde.,  HaeUns. 

New  York  City,  NY.  (March  1980). 

A  V  V  Arnold  "Synthesis  and  Properties  of  an  Acetylene 

15.  G.  A.  Loughran  and  F.  E.  Arnold,  Y  Meeting  American  Chemical  Society 

containing  f  “"•  (1),  199 

Polymer,  Division,  Houston,  TX  QMarcn  lyou; ,  > 

(1980) . 

16.  R.  C.  Eneta.  T.  E  HeYnlaR  ulfa^lSrUa 

All -Para  Benzobisoxazole  Polymers,  ymp  ^g^ical  Society,  Polymer  Division, 
Conditions,.  179th  National  Meeting  American  (1980) 

Houston,  TX  (March  1980);  Polymer  Preprints,  m,  (1),  (19  )• 

.  T,  •  In  at-  ana  F  E  Arnold,  "High  Temperature  Enyne  Polyimides," 

17.  B.  A.  Reinhardt  and  F.  E.  Amoia,  179th  National  Meeting 

S^irchLlfars^lS.  W  D^lslon.  Honston;  TX  (March  1980);  Polyner 
Preprints,  21.  (1).  83  (1980). 

,8  J  M  Pickard  E.  G.  Jonas  and  I.  J.  Goldfarb,  "Kinetics  and  Mechanl^  of  the 
“ik  J;i^erra^tlo;  of  (3-Phenoxyphenyl)  Acetylene,"  Macromolecules,  Vol  12.  5. 

R95  (1979) . 

D.  R.  Miff,  V  G.  80^8er  and  s”e““;;^%““'^MecLn?SrM!ster 

SS:i“r;:r«e»“e::e“rtL  Meri^^^  Physical  Society  Meeting.  Ecu  Vork 
City,  NY  (March  1980) . 

20.  F.  E.  Arnold  and  R.  h.  Van  f  C<^-rio!u"l)-10-l« 

(4,  5:  5,  6)  Benamidazo  J.  pettes,  John  Wiley  and  Sons.  Inc., 

Macromolecular  Synthesis,  Vol  7,  .  y 

31  (1979) . 

S;er'o;ycii?“ym:r’A;io^;S”S;d';t^“rT;:freho;,"T“^ 

Application  SN  799,005,07.9  (1979). 

22.  AFWAh-TR-80-4011.  0.  A.  houghran  and  F  E.  Arnold,  "Synthesis  and  Properties 

of  Acetylene  Terminated  Sulfone  (ATS) ,  (198  ) . 

.  T,  .  V  ^t-  cr.a  F  F  Arnold.  "High  Temperature  Reactive 

23.  AFWAL-TR-80-4013,  B.  A.  and  F.  E.  Arnold, 

Thermoplastic  Aromatic  Polyimides,  (198UJ . 

rf\eS“re^fs^io^Att^ufe“tLrntti 

25.  B.  A.  Reinhardt  and  F.  E.  Arnold,  "Thermally  Stable  Enyne  Polysulfone  Polymers," 
ku.  s.  Patent  4,178,428  (December  1979). 
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26.  AFWAL-TR-80-4034,  G.  Hussman,  T.  E.  Melminiak,  M.  W.  Wellman,  D.  R. 

Wiff,  C.  L.  Benner,  "Molecular  Composites-Rodlike  Polymer  Reinforcing  an 
Amorphous  Polymer  Matrix,"  (1980). 

27.  E.  Grant  Jones,  D.  L.  Pedrick  and  I.  J.  Goldfarb,  "TG-MS  Study  of  the 
Vacuum  Thermal  Degradation  of  the  PBT  and  PBO  Rigid  Rod  P°ly"*®;LSystems 
Presented  at  the  Mass  Spectrometry  Conference,  New  York  City,  NY  (May  1980). 

28.  F.  L.  Hedberg,  D.  L.  Bush,  M.  R.  Unroe  and  J.  J.  Kane,  "The  Synthesis 
and  Thermal  Behavior  of  Individual  Acetylene  Terminated  Quinoxal me  Isomers, 
Presented  at  the  180th  National  Meeting  American  Chemical  Society,  Polymer 
Division,  San  Francisco,  CA  (August  1980) . 

29  F  L  Hedberg,  R.  Harvey  and  M.  Ryan,  "An  NMR  Study  of  Individual 
Qulnoxhlie  Isomers",  Presented  at  the  180th  National  Meeting  taerican  Chemical 
Society,  Organic  Division,  San  Francisco,  CA  (August  lyoU; . 

30  F  L  Hedberg  and  F.  E.  Arnold,  "Determination  of  the  Limiting  Thermo- 
Lidative* Stability  of  Cured  Acetylene,"  Presented  at^the  180th  National 
Meeting  American  Chemical  Society,  Polymer  Division,  San  Francisco,  CA 
(August  1980) . 

31  CYC  Lee,  J.  D.  Henes  and  I.  J.  Goldfarb,  "Tg  Determination  of 
Partiaily'cured  Systems,"  Presented  at  the  180th  National  Meeting  toerican 
Comical  Society,  Organic  Coatings  and  Plastic  Division,  San  Francisco,  CA 
(August  1980) * 

32  C.  Y.  C.  Lee  and  I.  J.  Goldfarb,  "The  Glass  Transition  Temperature 
of  Partially  Cured  Polymers  as  a  Non-Equilibrium  Parameter  and  its  Effect 
on  Observed’^Dynamic  Mechanical  Behavior",  Presented  at  the  180th  National 
Meeting  American  Chemical  Society,  Polymer  Division,  San  Francisco,  CA 
(August  1980) • 

33.  E.  J.  Soloski,  G.  A.  Loughran,  B.  A.  Reinhardt  and  F.E.  Arnold,  "Ther¬ 
mal  and  Thermal  Mechanical  Properties  of  Acetylene  Terminated  Phenylene  (R) 
Systems,"  Presented  at  the  180th  National  Meeting  American  Chemical  Society, 
Organic  Coatings  and  Plastic  Division,  San  Francisco,  CA  (August  1980). 

34  M  Wellman,  D.  Wiff,  C.  Benner,  G.  Hussman,  A.  K.  Kulshreshtha,  W.  F. 
Hwkg,  and  T.  Helminiak,  "Rodlike  Polymer  Reinforcement  of  an 

Matrix,"  Presented  at  the  180th  National  Meeting  ^erican  Chemical  Society, 
Organic  Coatings  and  Plastic  Division,  San  Francisco,  CA  (August  1980). 

35  S.  Slkka  and  I.  J.  Goldfarb,  "Properties  of  Blends  of  Polyphenylsulfone 
and  Reactive  Plasticizers,"  Presented  at  the  180  National  Meeting  Merican 
Chemical  Society,  Organic  Coatings  and  Plastic  Division,  San  Francisco,  CA 

(August  1980) . 
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PUBLICATIONS, 


PATENTS, 


TECHIvTICAL  REPORTS  AND  PPvESENTATIONS  FOR  PAST  TEAL 


\WD  j/A3 


1.  F.  L.  Hedberg  and  F.  E.  Arnold,  "The  Thermooxidative  Stability  of  the  Cure 
Site  in'Acetylene  Terminated  Ouinoxaline  Resins,  Polymer  Preprines,  2^,  (2), 

176  (1980). 


2.  F.  L.  Hedberg,  L.  L.  Bush,  M..  R.  Unroe  ana  J.  J.  Kane,  The  Synthesis  ana 
Thermal  Behavior  of  Individual  Quinoxaline  Acetylene  Isomers,  Polymer  rreprincr 
n  (2),  170  (1980). 

3.  S.  Sikka  and  1.  J.  Goldfarb,  Properties  of  Blends  of  Polyphenyl  Sulfone  and 

Reactive  Plasticizer,  Organic  Coatings  and  Plastics  Chem.  Preprints,  (2),  1 


(1980). 


4.  E.  J.  Soloski,  G.  A.  Loughran,  B.  A.  Reinhardt  and  F.  E.  Arnold,  Thermal 
and  Thermal  Mechanical  Properties  of  Acetylene  Terminated  Phenylene  (R)  Systems, 
Organic  Coatings  and  Plastic  Chem.  Preprints,  4^,  (2)  777  (1980). 

5.  C.  Y-C.  Lee,  J.  D.  Henes  and  I.  J.  Goldfarb,  "Tg  Determination  of  Partially 
Cured  Systems,"  Organic  Coatings  and  Plastic  Chem.  Preprints,  ^  (2)  681  (1980). 

6.  C.  Y-C.  Lee  and  1.  J.  Goldfarb,  "The  Glass  Transition  Temperature  of  Partially 

Cured  Polymers  as  a  Non-Equilibrium  Parameter  and  Its  Effect  on  Observed  Dynamic 
^chanical  Behavior,"  Polymer  Preprints,  (2),  36  (1980). 

7.  M.  Wellman,  D.  Wiff,  C.  Benner,  G.  .husmati,  A.  K.  Kulshreshtha ,  W.  F.  Hwang^^ 

and  T.  Helminiak  "Rodlike  Polymer  Reinforcement  of  an  Amorphous  Polymer  Matrix, 
Organic  Coatings  and  Plastic  Chem.  Preprints,  (2)  783  (1980). 

8.  J.  J.  Kane  and  F.  E.  Arnold,  "Oxidative  Coupling  Polymerization  of  Bis  Acetylene 
Terminated  Quinoxalines:  Cross  Linking  Through  the  Diyne  Units,'  Organic  Coatings 
and  Plastic  Chem.  Preprints,  ^  (2)  697  (1980). 

9.  T.  E.  Helminiak,  "Processing  of  High  Strength,  High  Temperature  Polymers, 
Presented  at  the  National  Symposium  on  Polymers  on  the  Service  of  Man,  Sponsore 

by  the  Division  of  Industrial  and  Engineering  Chemistry,  American  Chemical  Society, 
Washington,  D.C.  (1980). 

10.  T.  E.  Helminiak,  C.  L.  Benner,  G.  E.  Husman  and  F.  E.  Arnold,  "Aromatic 
Heterocyclic  Polymer  Alloys  and  Products  Produced  Therefrom,"  U.  S.  Patent  4,207,407 
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MILESTONE  37:  CHOOSE  APPROPRIATE  GENERIC  CHEMICAL  STRUCTURES  FOR 
POLYMER  SYNTHESIS  FOR  NLO  ACTIVITY. 


Although  considerable  progress  has  been  made  in 
molecular  structure/NLO  activity  relationships,  some  important  data 
Beilins  to  brobtained  in  order  to  make  a  more  judicious  selection 
of  Generic  chemical  structures  for  polymer  synthesis.  While  beno- 
bisthiazole  structures  containing  thiophene 

nromise.  the  relationship  of  NLO  activity  to  polymer  molecular 
weiaht  still  needs  to  be  determined  and  will  be  addressed  in  new 
milestone  41.  The  present  milestone  will  accordingly  be  moved  to 
October  1989  to  follow  completion  of  milestone  41. 


MILESTONE  39:  SYNTHESIS  OF  IMPROVED  NLO  ORDERED  POLYMERS 

This  milestone  will  be  moved  to  September  1990  and  will  follow 
milestones  37  and  41. 
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J.  W.  Baur,  M.  D.  Alexander,  Jr.,  B.  A.  Reinhardt,  R.  A.  Vaia  and  R.  Kannan,  “Relationships  Between 
Chemical  Structure  and  Optical  Properties  of  Two-Photon  Absorbing  Chromophores,  Centennial  Meeting, 
American  Physical  Society,  Atlanta,  GA  (March  1999). 

B.  E.  Taylor,  C.  J.  Grayson,  G.  Du,  R.  J.  Spry,  B.  A.  Reinhardt  and  J.  L.  Burkett,  “Photovoltaic  Studies  of 
Light  Emitting  Diodes  Made  From  a  Nonconjugated  Polymer  6FPBO-OD,”  Centennial  Meeting,  American 
Physical  Society,  Atlanta,  GA  (March  1999). 
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M.  R.  Unroe  and  R.  C.  Evers,  “History  of  Air  Force-Sponsored  Rigid-Rod  Aromatic-Heterocyclic  Polymer 
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APPENDIX  B:  Off-site  Contract  and  Grant  Activities 
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Enthalpies  in  Siloxanes  and  Silanols,  submitted  to  Journal  of  Molecular  Structure-Theochem. 


Lectures,  Presentations,  Talks  (*  indicates  invited  presentation) 
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*D.  S.  Dudis  and  A.  T.  Yeates,  “Is  Molecular  Modeling  Competitive  with  Experiment?”  Ashland  Chemical 
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F  E.  Arnold,  T.  D.  Dang,  R.  J.  Spry.  M.  D.  Alexander  and  P.  T^ather,  “High  Temperature  Polymers 
With  Low  Dielectric  Properties,”  U.S.  Pat.  6,057,417  (2  May  2000). 
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Frank  Mobley,  “Temperature  Dependence  of  the  Photocurrent  in  the  Polymer  6FPBO-OD,  senior  thesis 
defense.  Physics  Department,  Wright  State  University,  OH  (June  2000). 

Invention  Disclosures  and  Patents  Granted: 

L.-S.  Tan  and  B.  Sankaran,  “Bithienylnaphthalene-based  Monomers  and  Polymers,”  U.  S.  Pat.  Appl.  S/N 
09/255,689  (23  Feb  1999). 

L.-S.  Tan  and  B.  Sankaran,  “Bithienylnapthalene  and  Bis(3,4-ethylenedioxythienyl)naphthalene-based 
Momoners  and  Polymers.  U.  S.  Pat.  Appl.  S/N  09/497,034  (2  Feb  2000). 
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Publications  (Refereed): 

X.  Huang,  S.  Lewis,  W.  J.  Brittain  and  R.  A.  Vaia,  “Synthesis  of  Polycarbonate-Layered  Silicate 
Nanocomposites  via  Cyclic  Oligomers,"  Macromol,  33  (6),  2000  (2000). 

R  A.  Vaia,  “Structural  Characterization  of  Polymer  Layered  Silicate  Nanocomposites,  in  Polymer-Clay 
Nanocomposites.  T.  J.  Pinnavaia  and  G.  W.  Beal  eds.,  John  Wiley  and  Sons,  New  York  2000.  Invited 

Chapter 

D.  S.  Nagvekar,  P.  T.  Mather,  H.  G.  Jeon  and  L-S.  Tan,  “New  Wholly-Aromatic  Thermotropic  Polyesters 
with  Controlled  Flexibility,”  MRS  Symp.  Proc.,  559,  165  (1999) 

Publications  (Unrefereed): 

X.  Huang,  S.  Lewis,  W.  J.  Brittain  and  R.  A.  Vaia,  ’’Preparation  of  Polycarbonate-Layered  Silicate 
Nanocomposites,”  Pol3mi.  Prepr.,  ^  (1),  589  (2000). 

R.  A.  Vaia,  D.  Lincoln,  Z-G.  Wang  and  B.  S.  Hsiao,  “Characterization  of  Mesoscopic  Structure  of 
Polymer-layered  Silicate  Nanocomposites,”  Polym.  Mater.  Sci.  Eng.,  §2, 257  (2000). 

D.  M.  Lincoln,  R.  A.  Vaia,  J.  M.  Brown  and  T.  H.  Benson-Tolle,  ’’Revolutionary  Nanocomposite 
Materials  to  Enable  Space  Systems  in  the  21'*  Century,”  Proc.,  IEEE  Aerosp.  Conf.  (2000). 


Publications  (Submitted): 

M.  Banach,  G.  Beaucage  and  R.  A.  Vaia,  “Relaxation  and  Flow  of  Polymer  Thin  Films  in  Isothermal 
Temperature  Jump  Measurements,”  J.  Polym.  Sci.,  Part  B:  Polym.  Phys.,  accepted  for  publication  (2000). 

R.  A.  Vaia;  D.  W.  Tomlin,  M.  D.  Schulte  and  T.  J.  Bunning,  “Two  Phase  Morphology  of  Polymer/LC 
Composites,”  Polymer,  accepted  for  publication  (2000). 

Presentations,  Lectures,  Talks  (‘indicates  invited  presentation): 

♦R.  A.  Vaia,  “Impact  of  Mesoscopic  Stracture  on  the  Behavior  of  Polymer-Inorganic  Nanocomposites,” 
Exxon  Cooperate  Research  Center,  Clifton,  NJ  (November  1999). 

♦R.  A.  Vaia,  “Polymer  Nanocomposites,”  NASA  Langley  Research  Center,  Polymer  Division,  Langley, 
VA  (November  1999). 


*R.  A.  Vaia,  “Mesoscopic  Structure  of  Pol3mer-Inorganic  Nanocomposites:  Impact  on  Chain  Behavior 
and  Physical  Properties,”  PPST  Seminar  Series,  Massachusetts  Institute  of  Technology,  Cambridge,  MA 
(February  2000). 

♦D  M  Lincoln  R  A.  Vaia,  J.  M.  Brown  and  T.  H.  Benson-Tolle,  “Revolutionary  Nanocomposite 

Materials  to  Emhh  Space  Systems  in  the  21“  Century,"  National  Meeting,  IEEE  Aerospace  Conference, 
Big  Sky,  MT  (March  2000). 

R  A  Vaia  D.  Tomlin  and  T.  Bunning,  “Photo-induced  Morphology  Development  in  Free-Radical 
Initiated  Polymer  Dispersed  Liquid  Crystals,”  March  Meeting,  American  Physical  Society,  Minneapolis, 

MN  (March  2000). 

G  Beaucage,  M.  J.  Banach  and  R.  A.  Vaia,  “Relaxation  and  Flow  of  Polymer  Thin  Films  in  Isothemal 
Temperature  Jump  Measurements,”  March  Meeting,  American  Physical  Society,  Minneapolis,  MN  (March 

2000). 


X.  Huang,  S.  Lewis,  W.  J.  Brittain  and  R.  A.  Vaia,  “Preparation  of  Polycarhonatc-hyered  Silicate 
Nanocomposites 219"^  National  Meeting,  American  Chenucal  Society,  San  Francisco,  CA  (March  2000). 


*R  A  Vaia  and  D.  Lincoln,  “Self  Passivating/Self  Healing  Polymeric  Based  Nanostractured  Materials  for 
Aggressive  Space  Environments,”  Commercialization  of  Nanostructured  Matenals,  Mianu,  FL  (Apnl 
2000). 


♦R.  A.  Vaia,  “Polymer  Nanocomposites:  Opportunities  for  Military  Applications,”  Army  R^e^ch 
Laboratory  (AMSRL-WM-MA,  Materials  Division),  Aberdeen  Proving  Ground,  MD  (Apnl  2000). 

*R.  A.  Vaia,  “Mesoscopic  Structure  of  Polymer-Inorganic  Nanocomposite^  Iinpact  on  ^in  Behavmr 
and  Physical  Properties,”  National  Institute  of  Standards  and  Technology,  Gaithersburg,  MD  (Apnl  2000). 


♦R.  A.  Vaia,  “Characterization  of  Mesoscale  Structure  of  Polymer  Nanocomposites,  International  Hybrid 
Conference  2000,  Cornell  University,  Ithaca,  NY  (May  2000). 


♦D  M  Lincoln,  E.  T.  Shinn  and  R.  A.  Vaia,  “Polymeric  Materials  for  Use  as  Thin  Film  Optic 
Membranes,"  AeroMat  National  Meeting,  ASM  International,  Bellevue,  WA  (June  2000). 


Invention  Disclosures  and  Patents  Granted: 

A.  Singh,  B.  Koene,  C.  Herbert,  R.  A.  Vaia  and  R.  Haghighat,  “Cyclic  Oligomer-based  Nanocomposites,” 
U.  S.  Patent  Appl.  1999-US24957  19991022. 
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Publications  (Refereed): 

R.  A.  Vaia,  G.  P.  Price,  P.  N.  Ruth,  H.  T.  Nguyen  and  J.  Lichtenhan,  “Poljroer/Layered  Silicate 
Nanocomposites  as  High  Perforaiance  Ablative  Materials,”  Appl.  Clay  Sci.,  15, 67  (1999).  Invited 

R.  K.  Bharadwaj,  R.  A.  Vaia  and  B.  L.  Fanner,  “A  Coarse  Grain  Simulation  Study  of  Polymer  Melt 
Intercalation  in  Layered  Silicate  Nanostractures,”  in  Polymer  Nanocomposites,  R.  A.  Vaia  and  R. 
Krishnamoorti,  eds.,  ACS  Symposium  Series,  American  Chemical  Society,  Washington,  D.  C.,  2001. 

R.  A.  Vaia  and  D.  Lincoln,  “Mesoscopic  Structure  of  Polymer  Inorganic  Nanocomposite,”  in  Polymer 
Nanocomposites.  R.  A.  Vaia  and  R.  Krishnamoorti,  eds.,  ACS  Symposium  Series,  American  Chemical 
Society,  Washington,  D.  C.,  2001. 

Polymer  Nanocomposites.  R.  A.  Vaia  and  R.  Krishnamoorti,  eds.,  ACS  Symposium  Series,  American 
Chemical  Society,  Washington,  D.  C.,  2001. 

Publications  (Unrefereed): 

W.  Xie,  Z.  Gao,  K.  Liu,  Y.  Xie,  W.-P.  Pan,  R.  A.  Vaia,  D.  Hunter  and  A.  Singh,  “Thermal  Characterization 
of  Organically  Modified  Montmorillonite,”  Proc.  N.  Am.  Therm.  Analy.  Soc.  Conf.,  (September  1999). 

R.  A.  Vaia  and  D.  Lincoln,  “Semicrystalline  Polymer  Nanocomposites:  Influence  of  Nanoscale  Layers  on 
the  Structure  of  Semicrystalline  Polymers,”  Proc.  Org.-Inorg.  Hyb.  (2000),  Int.  Ctr.  Coat.  Technol., 
London,  UK  (2000). 

J.  M.  Brown,  D.  B.  Curliss  and  R.  A.  Vaia,  “Processing  and  Morphology  in  Thermosetting  Layered  Silicate 
Nanocomposites,”  Polym.  Mater.  Sci.  Eng.,  82,  278  (2000). 

D.  M.  Lincoln,  R.  A.  Vaia,  J.  H.  Sanders,  S.  D.  Phillips,  J.  N.  Cutler  and  C.  A.  Cerbus,  "Formation  of 
Inorganic  Passivation  Layers  on  Polymer/Layered  Silicate  Nanocomposites,”  Polym.  Mater.  Sci.  Eng.,  ^ 
230  (2000). 
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R  A  Vaia  D  M.  Lincoln,  Z.-G.  Wang,  B.  S.  Hsaio  andR.  Krishnamoorti,  “Characterization  of 
Mesoscopic  Structure  of  Polymer-Layered  Silicate  Nanocomposites  and  Impact  on  Polymer  Crystallmity,” 
Polym.  Mater.  Sci.  Eng.,  W,  257  (2000). 

W.  Xie,  Z.  Gao,  W.-P.  Pan,  R.  A.  Vaia,  D.  Hunter  and  A.  Singh,  “Characterization  of  Organically  Modified 
Montmorillonite  by  Thermal  Techniques,”  Polym.  Mater.  Sci.  Eng.,  82, 284  (2000). 


Publications  (Submitted): 


J.  M.  Brown,  D.  C.  Curliss  and  R.  A.  Vaia,  “Thermoset  -  Layered  Silicate  Nanocomposites:  Quaternary 
Ammonium  Montmorillonite  with  Primary  Diamine  Cured  Epoxies,”  Chem.  Mater.,  accepted  for 
publication  (2000). 

D  M.  Lincoln,  R.  A.  Vaia,  Z.-G.  Wang  and  B.  S.  Hsiao,  “Secondary  Stracture  and  Elevated-Temperature 
Crystallite  Morphology  of  Nylon  6/Layered  Silicate  Nanoconqmsites,”  Polymer,  accepted  for  publication 
(2000). 

R.  A.  Vaia  and  E.  P.  Giannelis,  “Liquid  Crystal  Polymer  Nanocomposites:  Direct  Intercalation  of 
Thermotropic  Liquid  Crystalline  Polymers  into  Layered  Silicates,”  Polymer,  accepted  for  publication 

(2000). 

Lectures,  Presentations,  Talks  (‘indicates  invited  presentation): 

♦R.  A.  Vaia,  “Multifunctional,  Polymeric-Based  Nanostructured  Materials  for  Satellite  and  Propulsion 
Technologies,”  RAMNAS,  Dayton,  OH,  (October  1999). 

*R.  A.  Vaia,  “Polymer  Nanocomposites,”  Materials  Institute  and  CREOL,  University  of  Central  Florida, 
Orlando,  FL  (November  1999). 


*R.  A.  Vaia,  “Crystallization  of  Polymers  in  Confined  Environments:  Structural  Development  of 
Semicrystalline,  Polymer-Layered  Silicate  Nanocomposites,”  Department  of  Chemical  Engineering, 
University  of  Pittsburgh,  Pittsburgh,  PA  (March  2000). 

F.  Medellin-Rodriguez,  B.  Hsiao,  B.  Chu,  R.  A.  Vaia  and  S.  Phillips,  “Time-Resolved  Steady  Shear  Studies 
of  End-Tethered  Nylon  6  Clay  Nanocomposites  Followed  by  Non-isothermal  Crystallization,  March 
Meeting,  American  Physical  Society,  Minneapolis,  MN  (March  2000). 

R.  A.  Vaia,  D.  M.  Lincoln,  Z.-G.  Wang,  B.  S.  Hiss  and  R.  Krishnamoorti,  “Crystallization  of  Polymers  in 
Confined  Environments:  Structural  Development  of  Semicrystalline  Polymer-Layered  Sdic^ 
Nanocomposites,”  March  Meeting,  American  Physical  Society,  Minneapolis,  MN  (March  2000). 

♦R.  A.  Vaia,  D.  Lincoln,  Z.-G.  Wang  and  B.  S.  Hsiao,  “Characterization  of  Mesoscopic  Structure  of 
Polymer-Layered  Silicate  Nanocomposites,”  219*  National  Meeting,  American  Chemical  Society,  San 
Francisco,  CA  (March  2000). 


R.  A.  Vaia,  D.  M.  Lincoln,  Z.-G.  Wang,  B.  S.  Hsiao  and  R.  Krishnamoorti,  “Characterization  of 
Mesoscopic  Structure  of  Polymer-Layered  Silicate  Nanocomposites  and  P°[y™er  Crystallmity, 

219*  National  Meeting,  American  Chemical  Society,  San  Francisco,  CA  (March  2000). 


D.  M.  Lincoln,  R.  A.  V,ia,  J.  H.  Sanders,  S.  D.  Phillips,  I.  N.  Culler  and  C.  A.  <>rt.us,  »f 

Inorganic  Passivalion  Uyers  on  Polymer/Uyered  Silicate  Nanocomposites,’  219“  National  Meeting, 
American  Chemical  Society,  San  Francisco,  CA  (March  2000). 


W  Xie  Z  Gao  W-P  Pan,  R.  A.  Vaia,  D.  Hunter  and  A.  Singh,  “Characterization  of  organically  Modified 

Montmorillonite  by  Thermal  Techniques,”  219*  National  Meeting,  American  Chemical  Society,  San 
Francisco,  CA  (March  2000). 
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J.  M.  Brown,  D.  B.  Curiiss  and  R.  A.  Vaia,  “Processing  and  Morphology  in  Thermosetting  Layered  Silicate 
Nanocomposites,”  219'*'  National  Meeting,  American  Chemical  Society,  San  Francisco,  CA  (March  2000). 

R.  K.  Bharadwaj,  R.  A.  Vaia  and  B.  L.  Farmer,  “Coarse  Grain  Molecular  Dynamic  Simulation  of  Polymer 
Melt  Intercalation,”  219*  National  Meeting,  American  Chemical  Society,  San  Francisco,  CA  (March 
2000). 

♦R.  Vaia,  “Polymer  Nanocomposites:  Opportunities  for  Tissue  Engineering,  NIH  BECON 
Symposium,  Nanoscience  and  Nanotechnology:  Shaping  Biomedical  Research,  Bethesda,  MD  (June 
2000). 

*R.  A.  Vaia  and  D.  Lincoln,  “Semicrystalline  Polymer  Nanoconqjosites:  Influence  of  Nanoscale  Layers  on 
the  Stnicture  of  Semicrystalline  Polymers,”  Organic/Inorganic  Hybrids:  Science,  Technology  and 
Applications,  PRA  Conference,  University  of  Surrey,  Guilford,  UK  (June  2000). 

♦R.  A.  Vaia,  “Nanostractured  Materials  for  Space  Applications,”  Organic/Inorganic  Hybrids:  Science, 
Technology  and  Applications,  PRA  Conference,  University  of  Surrey.  Guilford,  UK  (June  2000). 

*R.  A.  Vaia,  “Morphology,  Stracture  and  Chemistry  of  Ionic  Organic  Modifiers,  Nanocomposite 
Commercialization,  Southern  Clay  Products,  Inc,  Gonzales,  TX  (August  2000). 

*R.  A.  Vaia,  “Recent  Developments  in  Characterization  of  Polymer  Layered  Silicate  Nanocomposites,” 
Nanocomposite  Commercialization,  Southern  Clay  Products,  Inc,  Gonzales,  TX  (August  2000). 

Invention  Disclosures  and  Patents  Granted: 

None 
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Publications  (Refereed): 

X.  Duan,  D.  S.  Dudis,  D.  S.  Nagvekar,  B.  Sankaran  and  L.-S.  Tan,  “Reduction  Processes  of  Aromatic- 
Bis(squarate)s,”  Theochem.,  529. 161  (2000). 

Publications  (Unrefereed): 

M.  D.  Alexander,  Jr.,  D.  S.  Dudis  and  B.  R.  McKellar,  “Designing  Air  and  Water  Stable  n-Doped  Polymers 

and  Model  Compounds:  Molecular  Modeling  and  Experimental  Results,”  Polym.  Prepr.,  41  (1),  358 

(2000). 

M.  D.  Alexander,  C.  Specker,  D.  S.  Dudis,  B.  Sankaran  and  B.  R.  McKellar,  “Designing  Air  and  Water 
Stable  N-Doped  Polymers  and  Model  Compounds:  Molecular  Modeling  of  Reduction  and  Re-Oxidation 
Potentials,”  Balzer  Award  Symposium  Proceedings,  The  Electrochemical  Society  Extended  Abstracts, 

197*  Meeting,  Toronto,  Canada,  (2000). 

J.  W.  Baur,  M.  F.  Durstock,  B.  E.  Taylor,  R.  J.  Spry,  R.  McKellar,  F.  Mobley,  D.  Dudis,  M.  Franks,  S.  J. 
Clarson  and  L.  Y.  Chiang,  “Nanostmctured  Organic  Photovoltaic  Devices  via  Electrostatic  Self- 
Assembly,”  Polym.  Prepr.,  41  (1),  831  (2000). 

D.  S.  Dudis  and  B.  R.  McKellar,  “Synthesis  and  Theory  of  N-Methylated  Poly(p-Phenylene 
Benzobisthiazole)  (PBZT)  as  an  N-Dopable  Conducting  Polymer,”  Polym.  Prepr.,  41  (1),  235  (2000). 

B.  R.  McKellar,  D.  S.  Dudis,  B.  Sankaran,  M.  D.  Alexander  and  L.-S.  Tan,  “Toward  Environmentally- 
Stable  N-Dopable  Conducting  Benzazole  Polymers:  N-Methylation  of  Poly(2,5-pyndyl  Benzobisthiazole) 
and  Model  Compound  Studies,”  Polym.  Prepr.,  41(1),  242  (2000). 

Publications  (Submitted): 

J.  W.  Baur,  M.  F.  Durstock,  B.  E.  Taylor,  R.  J.  Spry,  S.  Reulbach  and  L.  Y.  Chiang,  “Photovoltaic  Interface 
Modification  via  Electrostatic  Self-Assembly,”  Synth.  Met.,  in  press  (2000). 

M.  F.  Durstock,  B.  Taylor,  R.  J.  Spry,  L.  Chiang,  S.  Reulbach,  K.  Heitfeld  and  J.  W.  Baur,  “Electrostatic 
Self-Assembly  as  a  Means  to  Create  Organic  Photovoltaic  Devices,”  Synth.  Met.,  in  press  (2000). 
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Lectures,  Presentations,  Talks  (‘indicates  invited  presentation): 

*M  F  Durstock,  “Light  Emitting  Characteristics  and  Dielectric  Properties  of  Polyelectrolyte  Multilayer 
Thin  Films  ”  Graduate  Materials  Engineering  Seminar,  University  of  Dayton,  Department  of  Engmeermg, 
Dayton,  OH  (September  1999). 

M  D  Alexander  Jr.  and  D,  S.  Dudis,  “Calculation  of  the  Relative  Stability  of  Reduced  N-Type  Polymers 

and  Model  Compounds,”  Ohio  Section  Meeting,  American  Physical  Society,  Wnght  State  University,  OH 
(October  1999). 

R  J  Beirv  A  N  Davis  and  D.  S.  Dudis,  “Excited  States  of  Block  Copolymers:  An  Ab  Initio 
LestigS^  Ohio  Section  Meeting,  American  Physical  Society.  Wright  State  University.  OH  (October 

1999). 

B  E.  Taylor,  J.  Burkett,  R.  I.  Spo’,  F.  S.  Mobley,  G.  Du  and  B.  Reinhardt,  “Photovotoie  FV  Stadies 

of  the  Nonconjugated  Polymer  6FPB(W>D,”  Fall  Meeting,  Ohio  Section,  Amencan  Physical  Society, 
Dayton,  OH,  October  1999).  Bull.  Am.  Phys.  Soc.,  M.  14  (1999). 

J  W  Baur,  M.  F.  Durstock,  R.  J.  Spry,  B.  Taylor,  P.  T.  Mather  and  S^  B.  Cbf  ’ 

Electroactive  Self-Assembled  Films,”  1999  Fall  Meeting,  Materials  Research  Society,  Boston,  MA 

(November  1999). 

Y  Dnan  D  S  Dudis  D.  S.  Nagvekar,  B.  Sankaran  and  L.-S.  Tan,  “Reduction  Potentials  of 

Aromatic-Bis(squarate)s,”  Cunent  Trends  in  Computational  Chemistry,  Jackson,  MS  (November  1999). 

D.  S.  Dudis,  M.  D.  Alexander.  Jr.,  X.  Duan,  B.  R.  McKellar  and  R.  A^  Vaia,  “Toward 

4th  International  Topical  Conference  on  Optical  Probes  of  Conjugated  Matenals,  Salt  Lake  City,  U 

(February  2000). 

M  F  Durstock,  B.  Taylor,  R.  J.  Spry,  L.  Chiang,  S.  Reulbach,  K.  Heitfeld  and  J.  W.  Baur.  “Electrostatic 
^elL^sembly  as  a  mLs  to  Create  Organic  Photovoltaic  Devices/’  4th  Int^fonal  Topical  Conference 
on  Optical  Probes  of  Conjugated  Materials,  Salt  Lake  City,  UT  (February  2000). 

*J  W  Baur,  “Nanostructured  Organic  Photovoltaic  Devices  via  Electrostatic  Self-Assembly  of 

Electroactive  Polymers  and  Molecules,”  Materials  Science  and  Engmeermg  Seminar  Senes,  University  0 
Cincinnati,  Cincinnati,  OH  (March  2000). 

A  N  Davis  R  J  Berry  and  D.  S.  Dudis,  “Excited  States  of  Block  Copolymers:  an  ^6 /mfto  Investigation,” 

Dayton  Section,  American  Chemical  Society,  and  Ohio  Valley  Section,  Society  for  Applied  Spectroscopy, 
Dayton,  OH  (March  2000). 

K  A  Heitfeld  S.  M.  Reulbach,  M.  F.  Durstock ,  B.  Taylor,  R.  J.  Spry  and  J.  W.  Baur,  ‘  Organic 
Ltovoltaics  Utilizing  Conducting  Polymers  to  Increase  Efficiency,”  Dayton  Section,  Amencan  Chemical 
Society,  Dayton,  OH  (March  2000). 

S  M  Reulbach  K.  A.  Heitfeld,  B.  Taylor,  M.  F.  Durstock,  R.  J.  Spry  and  J.  W.  Baur,  “Orgamc 
Photovoltaics  Constructed  by  Electrostatic  Self-Assembly;  Influence  of  Device  Architecture,  Dayton 
Section,  American  Chemical  Society,  Dayton,  OH  (March  2000). 

B  E  Tavlor  J  Burkett  R  J.  Spry,  F.  S.  Mobley,  G.  Du  and  B.  Reinhardt,  “Photovoltaic  Studies  of 

LynSl^I^kk  Constmcted  fromthe  Non-^onjug^^^^ 

Physical  Society,  Minneapolis,  MN  (March  2000).  Bull.  Am.  Phys.  Soc.,  45, 209  (2000). 

M.  D.  Alexander,  Jr.,  D.  S.  Dudis  and  B.  R.  McKellar,  “Designing  Air  and  Water  Stable  "-Doped  Polymers 
and  Model  Compounds:  Molecular  Modeling  and  Experimental  Results,’  219  Nationa  ee  mg, 
American  Chemical  Society,  San  Francisco,  CA  (March  2000). 
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J.  W.  Baur,  M.  F.  Durstock,  B.  E.  Taylor,  R.  J.  Spry,  R.  McKellar,  F.  Mobley,  D.  Dudis,  M.  Franks,  S.  J. 
Clarson  and  L.  Y.  Chiang,  “Nanostructured  Organic  Photovoltaic  Devices  via  Electrostatic  Self- 
Assembly,”  219"’  National  Meeting,  American  Chemical  Society,  San  Francisco,  CA  (March  2000). 

D.  S.  Dudis  and  B.  R.  McKellar,  “Synthesis  and  Theory  of  N-Methylated  Poly(p- 
phenylenebenzobisthiazole)  (PBZT)  as  an  n-Dopable  Conducting  Polymer,”  219"'  National  Meeting, 
American  Chemical  Society,  San  Francisco,  CA  (March  2000). 

B.  R.  McKellar,  D.  S.  Dudis,  B.  Sankaran,  M.  D.  Alexander,  Jr.  and  L.  S.  Tan,  “Toward  Environmentally 
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